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IN SITU BIOREMEDIATION

Intrinsic Bioremediation

Engineered Bioremediation

FIGURE 2-2 The differences between intrinsic and engineered bioremedia-
tion. In intrinsic bioremediation, left, native subsurface microbes degrade
the contaminants without direct human intervention. In the close-up view,
the native microbes use iron (Fe3+) as an electron acceptor to degrade tolu-
ene (C7Hg), a representative contaminant, and convert it to carbon dioxide
(CO2). In engineered bioremediation/ right, oxygen (O2), nitrogen (N), and
phosphorus (P) are circulated through the subsurface via an injection and
extraction well to promote microbial growth. In this case the microbes use
oxygen as the electron acceptor, converting it to water (H2O) as they degrade
the toluene. Note that, as pictured in the close-up view, considerably more
microbes are present in the engineered bioremediation system than in the
intrinsic system. Consequently, contaminant degradation occurs more quickly
in the engineered system. Intrinsic bioremediation requires extensive moni-
toring to ensure that the contaminant does not advance more quickly than
the native microbes can degrade it.

mentation of the role of native microorganisms in eliminating con-
taminants via tests performed at field sites or on site-derived samples
of soil, sediment, or water. Furthermore, the effectiveness of intrin-
sic bioremediation must be proven with a site-monitoring regime that
routinely analyzes contaminant concentrations. The terms "natural,"
"passive/7 and "spontaneous" bioremediation and "bioattenuation"